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102a Sunday, February 26, 2012sarcoplasmic reticulum (SR) Ca2þ release channel ryanodine receptor (RyR2)
underlies aberrant expression of miR-1 characteristic of cardiac disease by
triggering the CaMKII/MEF2 signaling cascade. Confocal Ca2þ imaging ex-
periments using myocytes isolated from CASQ2R33Q hearts and paced at
4 Hz, demonstrated that the basal level of intracellular Ca2þ and amplitude
of Ca2þ transients were increased by ~ 20% when compared to control myo-
cytes. qRT-PCR studies demonstrated that miR-1 expression was increased
~1.8 fold in CPVT hearts and Western blot analysis revealed the reciprocal
reduction of several miR-1 targets including junctin, IK1, and the regulatory
subunit of protein phosphatase 2a B56a which anchors phosphatase to the
RyR2. Increased association of MEF2C in CPVT hearts with the intragenic
enhancer that regulates miR-1 expression was confirmed by ChIP assay. Im-
portantly, intravenous injection of CPVT mice with anti-miR-1 antagomir (60
mg/kg) decreased miR-1 levels and reversed the miR-1-mediated reduction of
targeted proteins. Additionally, knockdown of miR-1 attenuated pro-
arrhythmic spontaneous Ca2þ release in CPVT myocytes under conditions
of beta-adrenergic stimulation. Overall, these results suggest that increased
expression of miR-1, secondary to hyperactivity of RyR2s, may play a role
in promoting triggered arrhythmia in hereditary diseases linked to RyR2 com-
plex gain-of-function mutations.
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A hibernating animal is more resistant to cardiac arrhythmias and sudden car-
diac death in winter than in summer. The mechanism(s) may involve reduced
oxidative stress level and CaMKII oxidation/activation, which confer the resis-
tance against ROS-induced early afterdepolarization. However, the potential
role(s) of intracellular calcium (Cai
2þ) handling adaptation remains to be elu-
cidated. In the present study, we compared Cai
2þ handling properties in ventric-
ular myocytes isolated from woodchucks in winter to those in summer. Cai
2þ
transients were imaged with a charge-coupled device (CCD) camera in fluo-
4-AM loaded ventricular myocytes under field stimulation. The average ampli-
tude (F/F0) of Cai
2þ transient was higher in myocytes isolated from winter
woodchucks (3.5 5 0.4, n=9) than those from summer ones (2.3 5 0.1,
n=11). In addition, the myocytes from woodchucks in winter showed faster
Cai
2þ cycling dynamics, with a significantly shorter half-time (196.5 5 16.4
ms, n=9) of Cai
2þ transients, compared to the myocytes from summer wood-
chuck (237.35 7.9.4 ms, n=11) (p < 0.05). Using the dynamic pacing proto-
col, we observed that Cai
2þ alternans occurred at a shorter onset pacing cycle
length (197.55 2.2 ms, n= 4) in myocytes isolated from winter woodchucks
than those from summer woodchucks (226 5 10 ms, n=15, p<0.05). We
also evaluated Ca2þ leak by measuring Cai
2þ spark frequencies by using con-
focal microscopy. Cells were field-stimulated for >8 beats (0.5 Hz) before the
incidence and frequency of Cai
2þ spark were measured. The myocytes isolated
from woodchucks in winter showed lower Cai
2þ spark frequency than those in
summer. These results suggest that the higher resistance to arrhythmia in winter
woodchucks may be (at least partially) associated with the adaptation of Cai
2þ
handling.
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The antiarrhythmic drug flecainide is effective in patients with catecholaminer-
gic polymorphic ventricular tachycardia (CPVT), a disease caused by muta-
tions in RyR2 Ca-release channels or calsequestrin (Casq2). Flecainide
inhibits RyR2 channels and blocks spontaneous Ca-release (SCR) in Casq2-
knockout (KO) cardiomyocytes, a CPVT model. However, a recent report
failed to find flecainide efficacy against SCRs in cardiomyocytes from another
CPVT model, RyR2R4496Cþ/- mice. To address this controversy, we compare
the effect of flecainide in Casq2-KO and RyR2-R4496C myocytes under iden-
tical conditions.
Method/Results: Ventricular myocytes from Casq2-KO and RyR2R4496Cþ/-
mice were loaded with Fura2-AM to measure intracellular [Ca]. After
30min exposure to flecainide (FLEC, 6mM) or vehicle (VEH), myocytes
were field-stimulated at 1Hz in presence of isoproterenol (1mM). SCRs
were quantified during a 40s pause post-pacing. The flecainide effect wasstrongly dependent on extracellular [Ca]. At 2mM Ca, only Casq2-KO my-
ocytes exhibited SCRs, which were strongly suppressed by flecainide (Fig-
ure). At 3mM Ca, both groups had frequent SCRs. Flecainide had reduced
efficacy in Casq2-KO but was highly
effective in RyR-R4496C myocytes
(Figure).
Conclusion: Flecainide inhibits SCRs in
all CPVT models tested. However, flecai-
nide efficacy is reduced by Ca overload,
which could explain the divergent litera-
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Calcium signaling in cardiomyocytes is strongly influenced by the topology of
the sarcolemma (SL) and the distribution of sarcolemmal proteins, including
the L-type calcium channel (LCC) and sodium-calcium exchanger (NCX). Pe-
culiar to mammalian ventricular cardiomyocytes are sarcolemmal invagina-
tions called transverse tubules (TT) exhibiting high densities of LCC clusters
that trigger Ca2þ release from the sarcoplasmic reticulum (SR). Prior studies
of pharmacologically-disabled SR release in rabbit ventricular myocytes
have demonstrated that sub-micrometer resolution details of the SL geometry
shape local Ca2þ dynamics and suggest a feedback between cytosolic
[Ca2þ] and SL ion channel and transporter activity. Here we investigate the
hypothesis that the ordered spatial arrangement of TT and coupling between ad-
jacent tubules leads to an organized Ca2þ transient. Moreover, we compare
Ca2þ transients arising from clustered or continuously-distributed trigger
fluxes for the propensity to produce Ca2þ waves. Our findings are that 1)
the arrangement of TTs promotes a faster rise in [Ca2þ] transversely relative
to the longitudinal direction of cardiomyocytes and 2) clustering of SL trans-
porters along the TT promotes an axially-uniform calcium transient. These re-
sults evidence contribution of structural detail at sub-micrometer resolution to
excitation-contraction coupling and anomalous Ca2þ dynamics underlying
cardiac arrhythmias.
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Alterations in intracellular Ca2þ handling may play a critical role in the path-
ophysiology of myocardial failure. Contractile dysfunction in end-stage human
heart failure may be attributed to reduced [Ca] transients (CaTs). We, therefore,
quantified electrically stimulated [Ca] transients in cardiac myocytes (CMs)
isolated from non-failing donor and explanted end-stage failing hearts.
Myocardial tissue samples were obtained from explanted failing hearts at the
time of transplantation (n ¼ 4) and unused donors (n ¼ 6). Ejection fraction
was significantly reduced in end-stage failing group as evaluated by transtho-
racic echocardiography (60.852.0% vs 13.7551.3%, P<0.05). Nucleoplasmic
and cytoplasmic CaTs were recorded confocally (LSM, Zeiss Meta 510) in
electrically-stimulated CMs loaded with Fluo-4/AM (8mM, 40min). Absolute
[Ca] values were calculated using previously described calibration procedure.
Diastolic nucleoplasmic and cytoplasmic [Ca] was significantly increased in
CMs obtained from failing hearts (153.157.1nM and 113.255.8nM vs
269.5514.5nM and 194.7524.0nM, n ¼ 10, P<0.05). However, the increase
was more prominent in nucleoplasmic compartment (126521nM vs
57533nM, P<0.05). Systolic [Ca] remained unchanged in both compartments.
Nucleo-to-cytoplasmic amplitude ratio was significantly reduced, meaning that
nucleoplasmic alterations were more prominent than cytoplasmic ones
(0.6650.07 vs 0.4850.05, P<0.05).
